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TABLE 5-26. PROCESS DATA LOG NO. 1: POWER PLANT CONTROL ROOM
BOILER PROCESS DATA
(Record dat hourly) 727 — 5t & 7os/
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Time | Initialsof |load, |Excess™ Steam temp., F Drum Throttle
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TABLE 5-27.

PROCESS DATA .OG NO. 2:

EMISSIONS DATA

(Rezord dat2 hourly)
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POWER PLANT CONTRCL ROOM
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TABLE 5-29. PROCESS DATA LOG NO. 4: SNOX PROCESS DATA
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TABLE 5-26. PROCESS DATA LOG NO. 1: POWER PLANT CONTROL ROOM
BOILER PROCESS DATA

(Record dam hourly)
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Personnel | MW | Oxygen, 2| Steam | Steam
Recording | GeorS | percent | SH Outlet | RH Pres,, Flow,
Dan Outler | Psig kib/hr
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TABLE 5-27. PROCESS DATA LOG NO. 2: POWER PLANT CONTROL ‘ROOM

-/5-43 .

EMISSIONS DATA
) (Record da hourly)
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TABLE 5-29. PROCESS DATA LOG NO. 4: SNOX PROCESS DATA
C (Record data hourly) P
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MEMO

TO: TOM KELLY DATE: JULY 22, 1993

XC: AIR TOXIC FILE
FROM: TIMOTHYD. CASSELL

SUBJECT: DAILY LOGS OF AIR TOXIC TESTING

Please note that between 0800 and 1000 the inlet 02 reading was
lower than normal on the July 21, 1993 daily log. The Horiba
instruments were working correctly, however the output was on an
incorrect scale thus lowering the presumed value. After correcting
the switch position, the readings were corrected.

I1f you have any questions, please call me at 652-4881.

[ o |
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TABLE 5-26. PROCESS DATA LOG NO. 1: POWER PLANT CONTROL ROOM
BOILER PROCESS DATA

(Record daa hourly)
e Dare:_ -1/ 73 :
Time | lnitialsof | Load, | Bweess- | Stzam wemp., F Drum Throttie
Personnel { MW | Oxygen, Steam Steam
Recording pescent SHE Outlet { RH Pres., Flow,
Daza Outler | Psig kib/hr
300| =22 | | 250 | P9 | Y& | 3 | F7Y
ro0 | = || 123 | AL L | 23 | fPr
oo | A |\ e | 1e3 | PP | T | 3L | F7S
oo | eo®d [ uL | L4% | 983 ANS | 1S3 | 9¢
e | ®E0  Juy VST | Q9 A | 1539 ey
Voo | RSO Wl e ¢ | WS 11539 | vt |
Woo | OB | uy | 186 a9 M 1S3 [y
2oce | OO Wy | Y&o oo | W s34y | %79
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TABLE 5-27. PROCESS DATA LOG NO. 2: POWER PLANT CONTROL ROOM
EMISSIONS DATA
{Record dat hourly)

Date: AP T 4‘3 .

: g
o
Personnel | Grygen, | SO, ppm | NO,, ppm | Opacity,
g::rdmz mr fofewms 7 | Vo fiaww Bten, | PEFCERE
2 | =P /3 Vo4 0.7/ 2 C
vw) | TP 57| L5 | a7 | z2¢
| X | s /57 | g | 2C
oo | BB | 95.C |1.(3 QIS 2.
Yoo | e [ M3 | V.59 o 2.9
®oo | e | e | ys7 | O.TR 2.6
Aoo . D | M | wuq | 6.94 a.gl_i
Boce | BOD 124 VS84 |08 | 2
Neo | RO b | e 053 | 4.9 E
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TABLE 5-29. PROCESS DATA LOG NO. 4: SNOX PROCESS DATA
(Record data hourly)

. 22
- Date: 2-2293
. v NO, Cocceatration, ppm Gas Temperature, F
' i R
“Qutlet | SNOX | Reactor| Towsr | Tower
Inlet Inlet | Inlst | Oustle
&0 1 308 | 278 | goo v A 4
2% 1 222 | 7271 500 |2) ¢
——— " . 1==l‘:__ o
/4 L7 | Sor —_—
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&2 121 | 7 goz L ye2 b ¢ 5
YE_ 13py I L) (28
£o Y aP7 \obr | L3 12970 47
327 VPL7 \ so3 | z07
Y 1327 Y ops \ sp3 9/ Vel
JLL..HL.&ZTL&.LL__
£ 277 2.7 ,&_0_’__
44 gleAf__&Lﬁ%.zL__
’.2&_.2{[ Soy \ /5 L g0
e e s laa
L‘:‘ ot _’- - —
SB6 § D S/ V\-f
R Eop
&/ %ﬁ
b/ 1367
£7 &€
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TABLE 5-29. PROCESS DATA LOG NO. 4: SNOX PROCESS DATA

(Record data hourly)
: Date: - rp. 3 “
o ® ® & ®

28 _ @
: - § Recording - waer
d é o Dan "%’ Ly . wiA O
3 £ Tnlet Outiet Tniet Outlel | SNOX | Reactor] Tower | Tower
W lnlet | Inlet | lnlet | Outiet -
% Z700 7929 | AR i.s‘zg YA A

—Ar

.
1
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MANAGIMENT PLAN

JULY 3. 1993

TABLE 5-26. PROCESS DATA LOG NO. 1: POWER PLANT CONTROL ROOM

BOILER PROCESS DATA
(Record dama hourly)

e  Tu? Due:_p7-22 =73 -
Time | Initials of | Load, | Eeeess | Steam temp., F Drum ¢4 | Twonte

Pesonnel [ MW | Oxygen, L£8 44 ¢f | Seam | Steam

Recording percent | SH Qutlet | RH Pres., Flow,

Dar Outier | Psig kib/hr
M%é 7 e lo.sgr | 973 951|153, |gHL3 ]
oos | AL\ 7 L3t | 99¢ | %5~ | 535 |eng57 1
oo | Z.270 N7 Vs | 997 | oex | 538 lsrc.ov
oo VK| 7 1123 | 799 | 972 | s3> |575:53
oo |20 |z | Jyg | oo | 979 | 1538 |87725%
oo |L-Z7 |7 |11y | 996 | 7% | 1535 l5m.cq
woo \F RV N7 V108 | 9% | 97 | 1538 |sm.07
oo |27 |17 |13 | o7 | 975~ | 153C le#m/7
1600 lwbL w7 Yt | 9%s 92} /835 (87959
o lwPe | 7 1450 1990 | 923 | 1535 |%0.20
1802 | WPR 1wy | /-3t 959 952 1534 §77,48
1900 \Ww PR 1wy | /8 | 4954 47y |53 (8784
2200 | LW PR Ik RN 1000 A7y 1153L |79 461
2100 | TE Codrpitnep 30.0G - |
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TABLE 5-27.

EMISSIONS DATA
(Record dara hourly)

Da:::_Q?-Z:i-?z,

LY 1.1

PROCESS DATA LOG NQ. 2: POWER PLANT CONTROL ROOM

-

W-&n& Stack Stack Sack
Personnel | G=gen, | SO, ppm | NO,, ppm | Opacity,
Recording |BERSem |\ - Bén |{k o b7ee | PETSERL
Dan ktb/ by
bsoo | L7 | g7.7 | 132 | 072 | 26
oo | 2T 1asy | 134 | o.20 £
wo | SO Nz | )2 o723 | oc
yeo ﬂﬂ/ 2./ | )8e 0.7 | z2¢
a0 | J Al 95 130 057 | 26
peo |27 1y | 127 |0.83 | 26
AV | 9.0 | j2% |0.62 | ac
o0 |2 PT |28 | L3V | 0.8 | 2.¢
jeoo | WP E192.5 | 134 6.79 | 26
wo lwP.R.| 29 [ 1.3 .77 2.L
seo lwre. 193049 | /.23 | 0.78 26
/oo |wpp. 1925 | /.33 |0.77 2.L
oo WP |13 | L3 0:77 2.¢
2100
IS I A A AN E—
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TABLE 5-29. PROCESS DATA LOG NO. 4: SNOX PROCESS DATA
(Record data hourly)

AN

ol

' 23
Date: 7293

°© ®® S & _° o o &
g Time |lnitials of | SO, Concentration, ppm | NO, Coancentration, ppm Gas Temperature, F
*E I3 R |

- , 21 ing % =
LW dé p Dsta oF Sy, wiA i O
:‘ Q H Iniet Qutlet Iniet Outiet | SNOX |Resctor | Tower | Tower
r |n Inlet Inlet Infet | Oudet
K3 T ore| ST | 2737 20 637 132 377 1290 r00 12713/
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TABLE 5-26. PROCESS DATA LOG NO. 1: POWER PLANT CONTROL ROOM
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BOILER PROCESS DATA
(Record dama hourly)
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TABLE 5-27. PROCESS DATA LOG ND. 2: POWER PLANT CONTROL ROOM
SMISSIONS DATA
(Record dam hourly)
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TABLE 5-26. PROCESS DATA LOG NO. 1: POWER PLANT CONTROL ROOM
BOILER PROCESS DATA
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TABLE 5-27. PROCESS DATA LOG NOQ. 2: POWER PLANT CONTROL ROOM
EMISSIONS DATA
(Record dam hourly)
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B-1. Introduction

During the week of July 18-24, while Battelle and Chester staff conducted six days
of solid, liquid, and flue gas sampling at the SNOX process, Research Triangle Institute
(RTI) conducted technical and performance audits of the field effort. Those audits took place
on July 20 and 21, 1993.

The RTI activities included technical audits, performance audits, and CEM
calibrations. Those separate activities are discussed in Sections B-2 through B-4,
respectively. The RTI Field Sampling Audit Report for Niles Station is included at the end
of this Appendix.

B-2. Technical Audits

The following are responses to specific comments made by RTI; these are organized
under the same headings and in the same order as the original comments in the enclosed RTI

report.
Findings

(1) There is no intent of assigning all of the probe rinse particulate to any one particle
size fraction. This material is considered as a separate component, for example in
discussion of particle size distributions in Section 7.3. Given the constraints of flue
gas sampling at the baghouse inlet, there was no alternative to use of the extractive
sampling mode.

2 The glass cyclones were designed to provide the desired particle size cuts, and to be
accommodated within a Method 5 heated box along with the particulate filter.
Insufficient time was available before the field study to conduct verification tests, but
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(10)

the flow rates used in the field were appropriate for achieving the desired 10 um and
5 pm. size cuts.

It is not entirely clear from the RTI comment which probe had the womn insulation at
Location 19. In any case, as the RTI auditors noted, the impact on the data is
probably insignificant. Comparison of measurements at Locations 18 and 19 (e.g.,
probe rinses) wou'd not provide any useful information on probe differences,
because of the great difference in flue gas composition at these sites upstream and
downstream of the baghouse.

The Fyrit_e solutions used by Chester for O, measurements were replaced regularly,
foliowing this comment from the RTI auditors.

No response needed.

Blank samples were taken of all reagents made up with the deionized water, for
blank subtraction.

The impact on data should be minimal, since gas flow/reagent volume ratios were
similar with the two sizes of glassware. ‘

The potential for some effect from SO, in the flue gas is real, however, it is not
clear how "bleaching” of DNPH solution by SO, could be greater in the second
impinger than in the first. The procedure used was discussed with knowledgeable
staff at U.S. EPA prior to the study, and the aldehyde results appear reasonable (see
Section 5.7).

The impact on ash composition data is almost certainly negligible, given the ample
quantities of ash collected, and the small amount of damage to the sampling device.
The selection of which baghouse hoppers to sample was not based on an assumption
by Battelle, but upon consultation with ABB staff concerning the quantities of
material collected in each hopper. Compositing of the baghouse samples also
reduces the impact of any inhomogeneities. Note that only composite samples were
analyzed, so differences in the ash composition from different hoppers cannot be
discerned from the analytical data.

B-2
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Observations

1)
@
&Y

No comment needed.

No comment needed.

This comment refers to an issue that field staff were not qualified to address.
Careful review of analytical data has been conducted in compiling data for this
report, and in preparing study data for the PISCES data base format.

Recommendations

)

@

3

@

&)

©

This recommendation appears to contradict the comments made by RTI under
Findings, Item 5. No critical weighings were conducted in the field, so NIST-
traceable weigh checks are unnecessary.

Reagent blanks were analyzed for all sampling methods, and the data shown in this
report have been properly corrected.

The scope of this study does not include such an investigation. As noted above,
guidance from U.S. EPA indicates the method should not be invalidated by elevated
SO, levels.

The use of such a model would be very prone to error, given the frequently
changing configuration of the probe and flexible line combination. No useful
information would be obtained from such an effort.

Validation testing such as that suggested is beyond the scope of the present study,
though it may be of value in future work. Given that the cyclones were used at only
one location having a very high particulate loading, such an effort would have
minimal effect on the results of this study. ‘
During sampling subsequent to the audit, the Fynite sample solutions were changed
regularly to avoid use of aged solutions.
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B-3. Performance Audits

As indicated in the enclosed RTI Field Sampling Audit Report, RTI performed o
Performance Evaluation Audits (PEA) by spiking sampling materials with target analytes.
Tables B-1, B-2, B-3, and B4 show the results of analyses of the spiked samples for metals,
PAH, VOST, and aldehydes, respectively For each spiked sample, the mass of analyte
found by Battelle, the mass of analyte spiked into the sample as reported by RTI, and the
percent recovery of the spiked analyte are shown. The significance of these results is
discussed according to analyte class in the following paragraphs.

Metals

As shown in Table B-1, six of the recoveries for the PEA -samples are outside of the
range of 70 to 130 percent. Battelle’s accuracy requirement for metals was 80 to
120 percent recovery for certified standard materials. Since the PEA samples are not
oertiﬁéd standards, and since analyte losses may have occurred during spiking, a wider range
for these analyses is considered acceptable.

For the filter samples, mercury and selenium showed lower recoveries than the other
three analytes (excluding cadmium in N-18-MUM-721). This result is attributed to the
potential losses of these compounds during the spiking process or during sample handling,
preparation, and analysis.

The 55 percent recovery for cadmium in N-18-MUM-721 filter is considered an
outlier since cadmium recoveries for ali other samples are acceptable.

The 44 percent recovery for selenium in N-18-MUM-721 is attributed to the low
spike level and the anticipated lower analytical accuracy near the detection limit of a method.
The detection limit for selenium in prepared H,0, impinger solution was 0.01 mg/L; the
detected level in N-18-MUM-721 was 0.07 mg/L. This low selenium recovery is not
expected to occur in actual samples because selenium levels in most samples were found at -

much higher concentrations.
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As shown in Table B-2, recoveries for almost all of the PAH in the PEA samples
were between 50 to 150 percent. This accuracy limit was established on this project for
recovery of deuterated PAH spiked into samples prior to extraction and is reasonable to use
as a limit for the PEA samples.

The low recovery of the volatile PAH naphthalene results principally because this
compound was spiked onto blank filters rather than onto particulate matter on filters.
Volatile PAH are more stable on particulate matter than on blank filters. Much of the spiked
naphthalene was likely lost from the blank filters during sample handling and transporting.
Acenaphthylene and acenaphthenc are similarily volatile and also showed slightly lower
recoveries on the filter PEA samples in comparison to the other PAH. An alternative
approach to spiking would be to spike collected filter samples with deuterated PAH. The
low recovery for naphthalene on the filter PEA samples is not expected to affect sample
results since this volatile PAH would be bound on particulate in actual filter samples and less
susceptible to the losses described here.

The recovery (162 percent) for dibenzo(a,h)anthracene was higher than 150 percent
for one of the four PEA samples. Since all the recoveries for other PAH in this sample were
in the acceptable range, this high recovery is probably due to contamination in the field
spiking process, or in the sample handling, or in the laboratory. However, this high
recovery should not affect sample results because dibenzo(a,h)anthracene was not detected in
the field blanks and laboratory method blanks.

YOST

For the majority of the VOST compounds, recoveries of the spiked compounds into
the PEA samples were within 26 to 160 percent. This accuracy limit was established for
recovery of surrogate spikes from VOST samples and is reasonable to use as a limit for PEA

samples.

B-5



B-4. CEM and Sensor Audits

As described in the enclosed RTI report, RTI audited Battelle’s paramagnetic O,
analyzers, Chester Environmental's Fyrite O, analyzers, dry gas meters from both groups,
and SO, and NO, CEM instruments operated by ABB at the SNOX 'facility. Results of these
audits are tabulated in the enclosed RTI report. Battelle’s dry gas meter results, noted in the
RTI report, were provided to RTI, and to the best of our knowledge agreed within a few
percent with the RTI audit.

B-5. Battelle’s Audits

A copy of Battelle’s internal audit report on the project is included as the last portion
of this appendix.

B-6. Results from Coal Analysis Round Robi

Results from the coal analysis round robin coordinated by Consol, Inc. (Consol) for
DOE/PETC are presented in Tables B-5 and B-6 for Samples F and O, respectively, which
are the duplicate samples generated from Niles coal provided by Battelle to Consol.

A comparison of the average round robin results for Niles coal from all five
laboratories participating in the study with the results provided in Section 5 of this report for
Niles boiler feed coal is provided in Table B-7. In general, the relative percent difference
between the average results for detected elements in the boiler feed coal presented in
Table 5-10 and the average result obtained for Niles coal (designated Samples F and O) by
the five laboratories participating in the round robin study was less than 30 percent.

Antimony, arsenic, cadmium, copper, molybdenum, nickel, and selenium had
relative percent differences above 30 percent; at 75 percent, 33 percent, 116 percent,

35 percent, 56 percent, and 91 percent, respectively. The large cadmium and molybdenum
relative percent differences were due to the non-detect results obtained for each. For
antimony and copper, the laboratory procedures apparently did not recover these elements
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as expected. Although the arsenic and nickel relative percent differences were above

30 percent (33 percent and 56 percent, respectively), the percent relative standard deviation
associated with each in the round robin study was aiso relatively high (averages of

36.2 percent and 33.1 percent, respectively) which suggested that the round robin resuits
were not more accurate than the result presented in Table 5-10. The round robin study also
demonstrated that the large relative percent difference for selenium (91 percent) was not
unusual given the poor accuracy of the round robin results for this element.

B-12

4

.

£} |



[ 1
6¥') £s'h aN ON ON aN £Q'4 el aN aN oS

L4
oro Svo ON aN 690 600 oro ero €50 o0 ‘o'd
e ee N o'z e 26') T £z W@z 6cz ] .wa.x
0z'0 ¥20 QN eco 20 %0 €0 co 120 o o N
990 090 aN aN 990 €L0 190 50 €60 cvo obw
) ' ON ON og'} 4L 6 56'4 L0} o4 c o_._a%
T ¥iz  ON QN 960 602 T W2 206 LT Qo3
f ' an P 1y c' 0} 90’} &2} Zi's Lot
zee 1z aN S§TE L1662 W62 62 GVEZ 290 M'ER o'ty
s Vor ON Yy QN ON YOOy  QL'lr  cor ou'Sy ois
SLNIWITI HSY HOTYIN

HSY AHO %

E9SZh €297l 8921 S9921  6OOZI  SWOZL Y2y I8 €SE0b 20225 Qifmg
€0 zro aN ON @ 60 w0 8510 §00 90 ANIHOTHD
c1'e 9o1'c 662 962 € ie 62 62 96Z ve ¥nN4INs
2 %) S¢') 6T 6c'} vl i &) se'h 65t NIDOULIN
sy wy sy cor oy "oy W& oLy w's s N3DOHAAH
Y669 9669  E20L WO eERL YELL WML STV vZe9  SI'ee NOGUY)
€L 6EEl  LTEl IZEL vEb PYEL Srek  Zvek  Zrel  2rel HEY
ZLVALLTN ¥ ALVNIXOU

8ISVA AHO %
Tee §SE 9c s coe oee 922 0w’  6lzr oy . A
22 gl aN 3 2 z 62'¢ &Ze - wee G og
GN aN Z z 12 164 sz ez Wz <6’} 98
S €2 n o s St WSt 96 90> 0L ad
0ee §62 o2 52 zez eee 662 61T veBZ 902 IN
IS 26 9> 9> ve s9¢ oy STy oo oL om
o2 §'52 i oc zee z 99z ooz cLSh vo'se uw
€260 90 SZ0 sZ'0 920 ¥zo ISZ0 @20 Lzo 120 BH
9 €9 ON GN 00} 06 $526 Y06 00> 001> 4
62 T T 0z Vi8> RUE> 0L SS9 K12 ng
65C 95y ] ® 9 c€zo ow's 6's D TR o)
i b ¥ 02 e el 692 S€SZ  y9Tz 9@ e
N £600  ¥O> vo> £o> co> 210 1o 600 00 PO
Iz SL¢ re ¢z ¢ &) oz e e we g
o8 6s ce te 058 c6 ree yoe ISES  eC's§ vg
res &v0 59 o9 oL €L e Le rLo8  €T6s 9
ez Lo aN "z i I 066 ISSC  ¢res  zev sy
N INNH ZNWH TNAE TNNE TNAD TN TRAG ZNOY TN S4N3INI1I
A B A avl UK: Itav) | avi 30WuL
$15va V0D FTOHM AUQ Wdd

d H'1JWVS NISOY ANNOY 40 SASATYNY AAOLVIOAY'T TVNAIAIANI "s-4 31dVL

B-13



O H'IdWVS NIHO¥ ANNOY 40 SFSATYNY AYOLVE04aV1 TVNAIAIANI '9-4 F14V.L

| ] | %4 |
]
" Yol N N N aN sCi Wl oN ON - Jos
€50 ) aN ON 520 160 o o ro £5°0 0'd
ze X A aN 22} ££2 7z ®e e e 12 S ']
Yo o aN . e ST0 SZ0 620 180 120 Y20 o'eN
590 50 aN aN wo €900 190 es'0 "o €0 oby
o) L) aN ON 2z’ el ol Yo'l 160 P g0
viz 1z an aN 6122 90z 0z e T Sz Q'ed
[} [ aN FAx 4 FA1 S [ 801 60'}) 86'0 6Z'} ‘ Aw_.w
9zZ 522 an eIz 1Z02 7502 zeee or'ee €402 oLvZ 0
Sr cSy ON 69Zr  aN ON 6oy ol'or ri'ec 99'2S o8
SLNINIVT HSY HOTYH
HSY AHG %
46921 w21 G0LZL 0692 SS9TV  WSSE) 0242V IBIZV O6SHE WLLbG aiynig
Z1'o zvo anN aN €h'o 210 €0 €0 200 200 INIHOTHD
162 €8T ¥o'c loe 662 0'¢ 162 262 e we ynINs
e’ e’ ec' o' ©c'} Wl 'l "l e e NIOOULIN
6Ly oLy s9'y or g 16y Wy zoy "z 90's NIDOHAAH
99°0L $0L 8L0L se0L oL IRY il sChL 9569 i9'69 NOGUVD
orcl IEch 81°cl Ziel rel e ech ZE'E orcl 8zch HSY
ALVALLIN ¥ ILYWIXOUHd
SISVA AHQ %
9'9¢ 9se w2 % ee eze shoe ree vee W0y A
z2 ce aN € ¢ z e 6CC S12 S0z s
¥z #2 z z oL s9'} ne 602 £ SI'Z qs
L6 S0l o 8} 0z m ri'sh 62'sh 2 Y66 qd
192 e sz 92 819 SrS VZz Ziiz 1512 9L IN
6L sul 9> » 'S 60's 60y SOy £e's sZ'0} on
yoz 9z Ie oe yoe vz ¥z T 1512 yo0Z up
ESCO 6660 zo zo €20 €20 €LT0 R¥Z0 &0 vio BH
el el aN anN 08 08 ci'e9 €0'00 [ X1] 100 4
§¢2 ree zz 2z 92e> e> 2o'el o el IS€T no
s o L @ UL 99 o9 oS zie ree 00
6¢C) t'E} [+14 oz 9'¢e [ X4 6¢°61 89'0Z rF'es SS'ee 12
an Lo ro> ro> £o> co> £10 Yo 900 o P2
197 9z ve 'z re i €0z ol sTT 162 og
e aN ) se 00} 204 709 ore si'or 62°€S vg
vlr SrS g 4] Ll €L eCZe Ses v Iree ]
It rez ON &z o Iz yo'o¢ 06'rG so'se zi'or sy
CNW_ I N0 ETNE TNW TN TNW ZNWW TN THnd 3 N SINIWTTI
A an Al 8Y1 w av ey 1 a1 30VHlL
§18VE YOO T1OHM AHO Wdd

B-14

KA



il

TABLE B-7.

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Mercury

Moiybdenum

Nickel
Potassium
Selenium
Silicon
Sodium
Titanium
Vanadium

*Calculated using average moisture value of 5.9 percent for boiler feed coal.

COMPARISON OF BOILER FEED COAL RESULTS
WITH ROUND ROBIN RESULTS

Average
Table 5-10
Result (ug/g,
as received)

13700
0.9
34

63
2.27
53
ND< 0.3
15

54
14

13

27
0.26
ND< 3
15
2000
0.9
24600
300
767
26

Average
Table 5-10
Result (ug/g,

dry)*

14600

0.96

36

67

241

56

ND< 0.31%
16
5.7
15
14
29
0.28
3.1
16
2100
0.96
26100
319
815
28

ND<
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Average
Round Robin
Result (F/0)

(ug/g, dry)

15925
2.1
26
76.1
2.37
70.7
0.085
20
6.95
21.2
13.6
26.5
0.26
4.54
28.2
2405
2.56
28499
297
976
34

Relative
Percent
Difference

75
33
13

23

116

23
19
35

35
56
14
91

18
21



RESEARCH TRIANGLE INSTITUTE

RTI/5960/193 - 07D | August 12, 1993
QA/QC AUDITS ON DOE UTILITY BOILER TEST PROGRAM
FIELD SAMPLING AUDIT REPORT

Site: Niles Station Unit 2, Niles, OH
DOE Contractor: Banclic
DOE Project Officer: Robert Evans

Performed for

Joseph A. McSorley
EPA Work Assignment Manager
Office of Air Quality Planning and Standards
U.S. Environmental Protection Agency
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Field Avait of:

Niles Station Unit 2
Otio Edison
Niles, OH

Contractors: Battelle Memorial Institute
Chester Environmental

Dates: July 20 and 21, 1993

RTI Personnel: J.B. Flanagan and L.L. Pearce

Introduction

Niles Station Unit 2 is owned and operated by the Ohio Edison system and is located
adjacent to the Mahoning River just south of Niles, Ohio. Unit 2 is a cyclone coal-fired
boiler, burning bituminous coal from various sources. The coal has an average sulfur content
of 3.0 percent Typical gross electrical generation at full load is 100 MW. To maintain full
load, four star-valve feeders supply approximately 44 tons per hour of coal into four bumners.
Approximately 20 to 30 percent of the ash in the coal is fly ash. An electrostatic precipitator
(ESP) is the principal control for entrained fly ash. The rest of the ash, approximately 70 to
80 percent, is retained as molten slag in the boaom of the boiler and then drained into a tank
filled with water. _ _

A slipstream exits unit 2 prior to the ESP and is routed to the Innovative Clean Coal
Technology Wet Gas Sulfuric Acid - Selective Catalytic Reduction of NO, (ICCT WSA-
SNOX) pilot plant managed by ABB Combustion Engineering. The WSA‘SNOX process
'provides SO, and NO, control on 35 percent of the flue gas from unit 2. There are no SO,
or NO, control systems for the remaining 65 percent of the flue gas. The WSA-SNOX
process uscs 8 selective catalytic reactor for the removal of NO, and an SO, catalytic reactor
in sequence with a cooling tower to convert SO, to sulfuric acid.

During the audit, the Niles plant had repeated operational problems with one of the
four coal feeders. On Tuesday, July 20, sampling was postponed because of this problem.
By 1:00 p.m. on Wednesday, July 21, this had been resolved, and a full day of organic
sampling commenced. Thus, the entire sampling schedule was shifted.

" Despite the schedule change, the auditors were able to complete all performance
evaluation audits (PEAs) and audit questionnaires. In addition, more time was available on
Tuesday and on Wednesday morning to interview the sampling personnel and to examine
records. . The auditors departed the site at approximately 6:00 p.m. on Wednesday.
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ings

Finding: Particulate fractions data may be compressed because cyclones were
operated in an extractive mode instead of in the stack. In-stack sampling could not
be performed because the ports were too small to aliow the cyclones to pass through.
Obtaining the sampie required a sample probe and flexibie Teflon line. Acconding 1o
Tom Kelly, up to 15 feet of wbing (probe length plus flexible line) were needed when
performing a full traverse, When performing single-point sampling, shorter tubing
runs were used. Baticlle will wash the probe and lines o recover any particulate
material last.

Effect on Data: Extractive versus in-stack cyclone sampling may lead to different
resuits because of particle loss in the probe and lines. Depending on the gas flow rate,
tbing diameter, tubing length, and acrodynamic diameter particle loss will vary.

Rinsing the probe and flexible line is a good idea, but assigning all of this material to
the first size fraction is questionable. See the Recommendation section of this report
for a suggested investigation that might help clarify this issuve.

Finding: Glass cyclones of new design were used to collect particulate for size-
fractionated analysis of metals. According to George Sverdrup, these cyclones were
of an original Battelle design and were developed specifically for this program and
fabricated only weeks prior to the Niies field testing.

Effect on Data: Unknown. Using all-glass cyclones should eliminate the chance of
metal contamination that is possible with the use of metal cyclones, but because the
cyclones were fabricated only a few weeks before the test, it is not known if validation
testing was adequate,

Finding: On one of the probes operated by Battelle, there was insufficient
insulation to shield the thermocouple that controlled the temperature of the probe
at 250°F from the high temperature flue gas. Consequently, when the thermocouple
cntered the duct, approximately half-way into the traverse, the temperature controlier
shut down thereby allowing the portion out of the stack to drop below 250°F. In
Figure 1, the controller is controlling the probe heater to heat the probe to 250°F. In
Figure 2, the contoller is turned off. The probe inside the duct is at & high
temperature, ~380°F, while the probe outside the duct is at & lower tempcrature,
~198°F, measured by Battelle.

Effect on Data: A few feet of the probe below 250°F seems unlikely to cause
significant problems. This probe, operated at sampling point #19, should be compared
with the probe at point #18 (which had adequate insutation) for evidence of any
unexpected difference in probe rinse concentrations due to condensation in the __
unheated section.
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Finding: The use of old absorbing solution in the Fyrite oxygen analyzers may
have jed to low oxygen results during the performance evaluation audit (PEA).
During the Fyritc oxygen analyzer PEA with analyzer set #1, the oxygen analyzer
measured oxygen 24 percent low compared to RTI's standard gas cylinder. The
second oxygen analyzer measured oxygen approximately 3 percent lower than RTI's
oxygen standard. It was determined that the source of error may havc been the use of
old absorbing solution in the analyzer.

Effect on Data: Even though Chester Environmental checked the Fyriwe #1
periodically with ambient air, the oxygen analyzer continued to give erroneous results
when challenged with a standard oxygen concentration. Checks of the Fyrite against 2
standard on a regular basis should be performed and the absorbing solution should be
regularly replaced to prevent measuring incorrect oxygen concentrations at the flue gas
sampling locations. Accuraie oxygen measurements are necessary in delermining the
air in-leakage at the flue gas sampling locations for filue gas molecular weight
calculations.

Finding: The field balance used to weigh impinger solutions, drierite, etc., was
not being calibrated using NIST-traceable weights. Section 5.1.2.1, “Field
Sampling Equipment,” of the Sampling/Testing and QA/QC Plan states, “Field checks
of balance accuracy will be made daily using & set of QC weights which have been
weighed side-by-side with NIST-traceable weights.”

Effect on Data: This will have minimal effects on data because none of the weighings
are used for analytical measurements. This balance was not used for weighing filters,
impactor catch, or any other critical measurements.

Finding: Water used for washing and making impinger solutions was a
commercial brand of unknown chemical composition.

Effect on Data: 'Ihewm:houldhewcfullymswdfarmepmmrofmy of the
target analytes. If resnlts show no contamination, or if background levels can be
subtracted, there should be minimal impact on data

Finding: Glassware used by Battelle’s subcontractor, Chester Environmental, for
aldehyde analysis was of a different size than that used by Battelle. Battelle used

midget impingers, while Chester used full-size impingers.

Effect on Data: Differences will probably be minimal, but without side-by-side
comparison information, it would be impaossible t¢ be certain that the data are exactly
comparable,
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10.

Finding: There appeared to be some bleaching of the DNPH solution, particularly
the second DNPH impinger, possibly due to the high levels of SO,.

Effect on Data: Unknown. Se¢c recommendations section for a suggested
investgation.

Finding: Baghouse ash may have been contaminated by the sampling device.
Banelle employed a painted steel tube within 2 rube device for sampling baghouse ash.
Ash samples were abtained by inserting the device into the ash hopper, collecting the
ash sample, and dispensing the collected sample into an amber jar. Auditors noticed a
few spots where the black enamel paint had flaked off the tube and rusty metal was
exposed.

Effect on Data: Sample contamination could result The effect on the data is
unknown, but trace metals analyses for these samples should be reviewed for any
evidence of contamination.

Finding: Sampling of the baghouse ash may not have been representative,
Baghouse ash was sampled from three of the six ash hoppers. This sampling
configuration resulted from an obstructed sampling port for one of the ash hoppers.

Effect on Data: Battelle assumed that all six hopers held identical material and the
sampling ash from three hoppers was a representative sample of baghouse ash. Each
of the ash hoppers will contain identical material given that there is & uniform flow of
flue gas through the companment of the baghouse and a uniform distribution of
particles in the flue gas.

Auditors observed a 90-degree elbow in the duct at the baghouse inlet This sharp
bend in the ductwork could cause some gas flow disturbances and result in uneven
particle distribution. Since the velocity traverses are unable to be performed at this
location, the discovery of any effects of this disturbance are pending laboratory
analysis.

Observations

1.

No grease was used with Battelle's sampling trains. Because train components had
been preselected for good fit, leakage was held to a minimum.  Chester appeared to
use Teflon tape on some of the ground glass joints in their trains to minimize leakage.

The sampling ports that had been provided in the SNOX facility ducts were only about

2 inches in usabie diameter. This limited the diameter of probes used and prevented
in-stack usc of larger devices such as cascade impactors and cyclones. Battelle and
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Chester were well-prepared for most potential problems resulting from the small pert
openings; however, comparison of these data with those obtained at other sitcs may
reveal differences due to extractive versus in-stack sampling.

Field personnel did not know if any single data base would be used to manage the
analytical data. If a laboratory audit is performed, it would be 2 good idea w0 audit
dan transfers between the data bases.

ions

The field balance should be checked daily with NIST-traceabie weights. Checks
should be recorded in the log book.

Water analyses, including reagent blanks for the impinger solutions made with the
Magnetc Springs water, should be presented in the QC section of the final report.

The observed bleaching of DNPH solutions should be investigated. It is especially
important to verify (1) that high levels of $0, or NO, do not degrade the adducts
after they are formed, and (2) that unrcacted DNPH is not degraded to such an extent
that there is incomplete capture of the aldchydes and ketones. Stack conditions could
be recreated in the laboratory to investigate the reactivity of DNPH and adduct
solutions with high SO, gas, high NO, gas, and zero air,

A computer model should be run to estimate the amount of particulate material lost in
the mbing between the sampling nozzle and the cyclones outside the stack. Results of
size-fractionated chemical analysis should be corrected based on modeling results and
probe and tbing wash data.

‘The all-glass cyclones fabricated by Banelle should be subject to validation testing
since they are of a new design. Important considerations include accuracy of
calculated cutpoints, presence of any static charge buildup on the nonconductive glass
surfaces, and losses in the sample probe and flexible line lcading from the duct to the
cyclone.

Battelle should assure that Chester checks the Fyrite oxygen analysis against a
standard on a regular basis and that the solutions are changed to appropriate intervals.
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Activities
1. Performance Evaiuation Audits (PEAS)

All scheduled PEAs were performed for the following:

Paramnagnetic oxygen scnsors

Fyrite oxygen analyzers

Aldehydes

Trace metals

PAHs

VOST ‘

Dry gas meter/standard orifice

S0, and NO, (ABB SNOX monitors)

& & & & & & & a

The results of the paramagnetic oxygen sensor PEA, the Fyrite oxygen analyzer PEA,
and the CEM PEA are shown in Tables 1 through 3. Chester Environmental's dry gas
meter audit results were within 2 percent of the standard critical orifice measurements.
Banelle's dry gas meter audit data had not been received as of August 2, 1993, Sandy
Anderson, the QA Officer, was contacted concerning the missing information.

2 Technical Systems Audits (TSAs)
Because of plant operational problems, not all sampling trains were abserved;
however, all basic activities including traverses, glassware and train preparation, and
recoverics were observed. Recovery of material from the cyclones was not observed

because the anditors were not present on an inorganics test day. Some additional
calibration data not present at the site were requested.
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nnel
Name

Robert Evans
George Sverdrup
Paul Webb

John Kelly
Debbic Smith
Joe Tabor

Raj Rangaraj
Sandy Anderson
John Hilborn
Mark Grunebach
Timothy Cassell
Jim Flanagan
Lori Pearce

t D

ing Site Visit
Organization

DOE
Bauelle
Batielle
Battelle
Battelle
Banclle
Battelie
Battclle
Ohio Edison
Chester Environmental
ABB

RTI

RTI
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(614) 424-5014
(614) 424-5014
(614) 424-3495
(614) 4244114

(614) 424-5220
(216) 384-5768

(216) 652-4881
(919) 541-6417
(919) 541-7182
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TABLE 1. PARAMAGNETIC OXYGEN SENSOR PEA RESULTS

RTI Banelle % Difference*
(Audit Standard)

Model 570A Serial No. X-48490
Zero 0.0 0.2 -—
(pure Nz)
O, (%) 921 9.10 -1.20
Model 580A Serial No. X-43454
Zero 0.0 0.0 -
(purc N,)
02 (%) Q21 9.00 -2.30

Acceptance limits were not provided in the QA Plan. A reasonable acceptance limit of
% 10% was used by RTI in evaluating the PEA data.

TABLE 2. FYRITE OXYGEN ANALYZER PEA RESULTS

RTI Chester % Difference*
(Audit Standand) Environmental

Set #1
Zero 0.0 0.0 —
(pure N,)
0, (%) 9.21 7.00 -240
Set #2
Zero 0.0 0.0 —_
(pure N,)
0, (%) 9.21 8.95 -2.82

Acceptance limits were not provided in the QA Plan. A reasonable acceptance Limit of
1 10% was used by RTI in evaluating the PEA data.
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TABLE 3. SNOX CEM AUDIT RESULTS

RTI ABB % Differcnce®
(Audit Standasd)
0, (%) 9.21 9.02 210
| s0, (ppm) 1549 1555 0.40
NO, (ppm) 815 810.5 0.55

Acceptance limits were not provided in the QA Plan. A reasonable acceptance limit of

% 10% was used by RTI in evaluating the PEA data.

10
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to
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INTERNAL AUDIT REPORT
on

A STUDY OF TOXIC EMISSIONS FROM THE
NILES STATION BOILER NO. 2 AND WSA-SNOX PROCESS

INTRODUCTION

This report summarizes the audit activities conducted on-site at Ohio Edison's Niles
Station WSA-SNOX demonstration project and at Battelle Columbus Laboratories from the
time period of July 19 through October 11, 1993. As Project Quality Assurance Officer
(QAQ), I observed field sampling and laboratory activities which were compared to
descriptions provided in the Management Plan for 'Study of Toxic Emissions from a Coal-
Fired Power Plant Demonstrating the ICCT WSA-SNOX Project and a Plant Utilizing an
ESP/Wet FGD System’ (DOE Contract DE-AC22-93PC93251) dated June 21, 1993, and the
*Final Niles QA/QC, Sampling, and Analytical Plans', dated July 17, 1993, under the same
contract number. |

During these observations, I recorded detailed notes which are summarized on the
attached Checklists including general information (date, place, time, what, who), a brief
narrative account, sample collection and related procedures, comments and recommendations.
All of the recommendations were discussed in real-time with either the Project Manager,
Assistant Project Manager, Field Sampling Manager, or Analysis Leader as soon as possible
after the observation. Corrective action was implemented in most instances before the QAO
left the inspection site or within a reasonable time length thereafter.

Y

SUMMARY

Field and laboratory inspections conducted during Niles Station, SNOX Process
Power Plant activities indicated that, for the most part, the QA/QC Plan of July 17 was being
followed as written, or according to formal, written deviations as described in "Technical
Note, Volume 1 of 3 - Sampling’ dated November 1993. These deviations were initiated
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cither as a need for corrective action or because the technical and physical demands of field
and laboratory operations precluded adhering to the original QA/QC Plan.

On-site field observations included: sample tracking, custody, storage, and shipping
procedures; in-process sampling at Locations 20, SCR Reactor Outlet; 19, Baghouse Outlet;
and I8, Baghouse Inlet. SNOX Process sampling was observed at Locations 1 (Boiler Feed
Coal), 24 (Baghouse Ash}, and 22 (Sulfuric Acid). Various sampling train recovery and
preparation procedures were also observed.

The Battelle QAO also served as a point of contact, along with the Project Manager
and Field Sampling Manager, for RTI personnel conducting an independent field audit on
July 20-21, 1993. In the absence of the Field Sampling Manager, subsequent to the field
sampling phase, the QAO provided the following to RTI Auditor L. Pearce: type S Pitot
tubes calibration sheets dated July 13; completed Multimetals Train data sheets from
sampling Location 19 (Run N-19-MUM-722) as requested by RTI's Jim Flanagan; nozzie
calibration data forms dated 06/12/93 and 07/26/93, including one for Chester nozzle 54; and
continuous instrument calibration data forms for Servomex 580A instrument (dated 07/24/93)
and Servomex 570A instrument (dated 07/20/93). These are described in a letter to Ms.
Pearce dated August 9, 1993, .

Laboratory observations included: sample receipt, log-in, custody, and storage
procedures; PAH/SVOC liquid samples extraction and concentration; systems audit of VOC-
Canister sample receipt and analysis; anion analysis by ion chromatography and data
tracking; PAH/SVOC liquid samples preparation; PAH/SVOC gas and liquid samples, filter
preparation; PAH analysis by GC/MS and Dioxin/Furan analysis by GC/MS.

Following is a sequential account of Niles Station SNOX Process audit activities, each
with a brief narrative and QAQ’s recommendations when applicable. For detailed records,
dated observations recorded on either the Field Inspection Checklist or Laboratory Inspection
Checklist should be consulted.
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Sampling Day 02, 19 July 1993:

Observations: Process Sampling for Boiler Feed Coal at Location 1. Half-hour
process samples were collected from each of the coal feeders with a painted, metal scoop
into a cleaned coffee can and subsequently emptied into a plastic bag for compositing.
Random-sized coal pieces are left in the sample collection. Impinger and train recovery
procedures were observed for cyanide and multimetals, Location 19 baghouse outlet; and
particulate filter recovery for Location 18, baghouse inlet. Impingers and trains arrived at
the recovery sites on ice and connections were wrapped with tape when applicable. Rinsing,
container, and collections procedures followed the QAP; Method 29 filter holder was brushed
and wiped out, and reloaded for use at the same site location. Container labels and chain-of-
custody forms were completed. Location 20, SCR reactor outlet, in-process sampling
conducted by Chester staff, was observed as well as the sample preparation trailer used by
the subcontractor team. Honzomal traverses as well as temperature and meter readings were
noted.

Recommendations: Use of a painted scoop for boiler feed coal samples was discussed
with the on-site Project Manager. Niles staff were requested to provide overnight sample
custody for collected samples and to initial the last day’s collection on the data form for
traceability. Excursion from the QAP pg. 5.2-18 description of collecting into *precleaned
glass bottles® must be addressed as a deviation. Sample custody and transfer must be
clarified for times when samples are being transferred and the designated sample custodian is
fulfilling sample collection obligations (three times daily samples for baghouse ash, Location
24). Individuals responsible for train recovery should also be clearly identified. Data sheets
from sampling locations were observed with either no clock times for start/stop or names
recorded were noted and this was discussed with the field sampling manager immediately.

Issues above were discussed during the second sampling day with Project Manager
Sverdrup and Field Sampling Manager Tom Kelly. A formalized list of deviations was to be
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initiated and will be updated as needed, to describe departures from the QAP and the impact
of the changes on the study.

Response: The deficiencies in documentation of data sheets, sample recovery, and
sample custody were addressed immediately following the QAO’s comments by directions
and reminders to the pertinent staff in the field. The coal collection device caused no
contamination of the coal sampies, due to the large sample size collected and the lack of
damage to the device itself. Use of plastic bottles has been noted as a deviation from plan in
the Draft Final Reports on the Niles sampling.

Cangceled Sampling Day, 20 July 1993:

Observations: Process sampling from baghouse ash Location 24 was observed early
in the day. However, because of sampling program cancellation due to plant problems, this
was the only process sample collected on this day. Time was dedicated to the accommoda-
tion of the RTI performance audit activities. This included oxygen metey checks with
standard cylinders provided by RTI; spiking of XAD-2 traps and filters; initiation of dry gas
meter audits for Locations 18 and 19, using an EPA standard orifice supplied by RTI. A
detailed examination of the sample processing, custody, and shipping procedures was
conducted by the Battelle QAQ,

Recommendations: There was no standard calibration form available on site for
cither Battelle or the subcontractor on which to record results of the RTI audit. Discussed
data entry correction procedure with the Field Sampling Manager to eliminate obliterations of
corrected values on sampling data forms. Situation was discussed with the custodian and
train recovery leader in which filters prepped after recovery late on 07/19 were properly
stored and labelled but were not logged onto the chain-of-custody form by mid-day of
July 20.

Response: Further discussions were held with field staff responsible for the sample
documentation and custody. The minor lapses still found in these areas were due to the

conditions of ficld work and the large numbers of samples being logged in,
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Sampling Day 03, 21 July 1993:

Observations: RTI staff continued the conduct of their performance audit. The =
Battelle QAO reviewed sample packaging and shipping procedures. “Cold” samples such as
impinger solutions, XAD-2 traps, VOCS and SVOCs are shipped out daily on ice via
courier. Process coal and preserved samples are shipped back to labs at the conclusion of
sampling. VOC SUMMA canisters are shipped out within 24 hours of collection. All
sample container labels are covered with clear tape, the containers wrapped in bubble wrap -
and double plastic bags for shipment. Receipt and temporary storage of Chester VOST tubes
were observed. Baghouse inlet sampling at Location 18 was initiated with a dry gas meter
calibration ongoing while the sampling team was setting the probe in place for the first of 22
vertical traverse sampling points. The second sampler was setting up for a horizontal
traverse. Baghouse outlet sampling at Location 19 included setting up of the Nutech Stack
Sampler, a critical orifice check and set up of the aldehyde impinger on the lower piatform.
The vertical traverse probe was already set up for the first sampling point. Transfer of
SUMMA canisters to Locations 18 and 19 with chain-of-custody forms and cross check of
canister identification tags were noted (88-044, 89-005, 88-033). Sulfuric acid sampling at
Location 22 by ABB staff was observed from the tank under the SNOX tower. The sample - 5
was collected into a precleaned and labelled amber lass bottle and constituted the daily ;
sample. RTI's spiking of two aidehyde trains was noted.
Recommendations: There were no additional recommendations for sampling day 03

’

observations.

A verbal debriefing was conducted by RTT and included the following highlights:
Battelle is using bottled DI water that does not meet method requirements for ASTM Type II
water, Even though blanks are run, consideration should be given to using bottled ASTM
water. There is concern over use of a painted metal scoop for the coal feeder Location 1
process samples. The oxygen analogue meter was noted to be out of specified calibration
ranges. There are differences in the aldehyde train connections: Battelle uses dry
connections and a different sized impingers than Chester, which uses Teflon tape on ground
glass joint connections. Fyrite tubes Chester is using must have a once/day standards check
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for accuracy.  Additional minor points included whether quartz or glass filters were used
for dioxin sample collection since the QA Plan didn’t specify, and a question as to how glass
end caps for. sampling trains were stored during sampling.

Response: Most of the items noted in the RT] debriefing have been addressed in the
Draft Final Reports on the sampling studies conducted at the Niles-SNOX and Niles Boiler
No. 2. In both reports, responses to the RTI comments are presented in Appendix B:
Auditing. Quartz fiber filters were used for all sampling. Glass end caps were covered in
aluminum foil or kept in plastic bags during sampling.

Sample Rece; Log-in. July 20, 1993

Observations: Samples for N 5a MUM 727, N 4 MMS 728, N 13 PRL, and N 8
PRS samples were tracked from evening delivery to the Battelie lobby, transfer by the
Laboratory Sample Custodian to the receipt and log-in area, to final storage locations prior to
preparation and analysis. Three coolers and seven boxes of liquid, solid, and filter samples
were cross-checked between oontainer label information and completed chain-of-custody
forms prior to being logged into the custodian’s record book.

Recommendations: Several discrepancies from the sampling aspects of the QA/QC
Plan were noted and discussed with the Custodian and the Field Sampling Manager. Certain
of these are to be addressed as deviations to the QA/QC Plan; others for which subsequent
data were completed to assure traceability of samples and completeness of the sampling
record, should be addressed for future studies by more vigorous training of field staff prior
to departure for the sampling site. QAP pg. 5.2-22 specifies 4-liter bottles for collection of
samples from Locations 9, 10, and 13. 500-ml amber glass bottles of samples were received
from these sites. Location 9 'river water’ is referenced as 'makeup water® in the QAP.
Sequential samples for N 13 PRL 729 and others were noted with identical labels for all four
containers. Subset identifiers should be added for traceability for this type of replicate
sampling, which is not spelled out in the QAP. Discrepancies in sampling times between the
container labels and completed chain-of-custody forms varied from a few minutes to an hour.
Certain sampling team members used only their first names on forms and labels. The
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Laboratory Sample Custodian documented labelling and sample container discrepancies on
both the custody form and the sample record logbook.
Response: As noted, some discrepancies were observed in documentation of samples. : -
However, all such discrepancies were resolved in the chain-of-custody review process prior
to sample analysis, and all samples were identified and accounted for. Improvements in the
sampie numbering scheme will be made in any future work. The collection of liquid samples
is noted as a deviation from plan in the Draft Final Reports on the Niles sampling efforts.

F

Observations: Method 3510 was followed for extraction, pH adjustment, spiking, and
concentration. Spiking and surrogate solutions are traceable to neat stocks. Samples were
labelled properly through the 2-day process and custody procedures observed through final
transfer to the analyst. N 9 PRL 730 samples for pond water, river water, trip, and field
blanks were tracked for this observation.

Recommendations: There wm no recommendations for these observations.

YOC-Canister GC/MSD Analysis, 05 August 1993: .

Observations: A system audit was conducted of VOC-canister analysis, from transfer
to the analyst by the Lab Sample Custodian, instrument calibration with a 42-component
NIST-traceable standard, sampie analysis, data acquisition and review, and transfer to
canisters for recleaning. VOC canisters are shipped within 24 hours of field collection and
the analysis is initiated the next moming after sample receipt to maintain the holding time -
limitation of 2 days. ‘
Recommendations: Clarification of using a 42-component, rather than the QAP p.
4.1-14 ’containing the 41 target compounds® should be added to the study record. This is not
technically a deviation, however,
Response: The cylinder used for calibration contained 42 compounds; however, for
this study, only 41 compounds were targeted for analysis.
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Ion Chromatography Analysis. 11 August 1993:

Observations: Process water samples from 728 are received in 40-ml amber vials and
the labels checked to the chain-of-custody form copy. Twofold dilutions of samples are
made using a calibrated autopipettor. Standard, calibration, and spiking solutions are
traceable to a separate logbook. EPA Method 300.0, December 1989, is used as a guideline.
EPA PE Standard WP029 is used as an accuracy check solution for Dionex instrumentation.
Sample custody is documented from receipt through analysis. The analyst reviews generated
data and sets up a data file for each set of samples that includes: Final Anion Report,
Summary Report, Calibration Plots, Duplicate and Spike Data, Standards Prep Data,
Analysis Conditions and Chromatograms.

Recommendations: Minor clerical traceability issues were discussed with the analyst.
Reference to the specific method guidelines used and brief description of the sample
preparations should be added to the study record book.

Response: Reference to specific method guidelines and a description of the sample
preparation procedure were added to the study record book.

PAH/SVOC Gas and Liquid Filter P ion. 20 4 1993:

Observations: N F 730 samples for Locations 5a, 5b, and 4 were observed from
initial custody transfer, through column chromatography, extraction, spiking with internal
standard, concentration, and storage until analysis. Chromatographic reagent preparation and
glassware preparation were discussed with the analyst. Sample labels reflect identity
throughout the process and tracking documentation is also described in the study record
book.

Recommendations: Calibration of the storage refrigeration unit thermometer was
suggested, as well as a Jock on the freezer where sample extracts are stored. The latter
suggestion was implemented within the next day or two and alleviated the problem of
unassured sample custody after working hours caused by a faulty door lock in the laboratory

area.
Response: The storage refrigeration unit thermometer was calibrated as suggested.
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PAH Analyas by GC/MS, 20 August 1993

Observations: Tuning, calibration, and analysis of the first sample extract was <
observed. A Battelle Facility SOP describes the analysis using the Finnegan MAT TSQ
GC/MS. The instrument logbook records the sample ID, file ID, and laboratory record book
reference number. Freezer for instrument standards is monitored. Sample analysis flow
- begins with an instrument tuning run, standard, standard, sample, sample, sample, standard
at end of the run. The Lab Analysis Manager determines when corrective action is needed
and also performs the action. Third party review of data and spreadsheet is performed
before transfer of data for reporting.

Recommendations: No recommendations were made for this observation.

Dioxin/F lvsis by GC/MS. 11 October 1993

Observations: Samples are stored in a monitored freezer from transfer through
analysis. MMS5 Site Sa filter was tracked as a filter extract from the prep logbook to the
Mass Spec logbook. Sample custody and transfer is also documented in the Dioxin Lab
sample logbook. Five point recalibration is performed initially for the dioxin analysis, with -
continuing calibrations being performed at periodic intervals. Calibration standards are made
up by the Standards Custodian from commercially available standards, as are window mix
and coiumn performance checks. The MS logbook documents operating parameters, as well
as file ID, Lab ID, sample ID for cross reference, injection volume and clock time of
injection. Instrument used is VG Analytical HPS890A GC, and 11-250] computer which was
last validated on 07/07/93, according to the facility SOP. Sample analysis flow begins with
performance checks, calibration, decane blank, samples (including QC), and calibration point
at the end of the run,

Recommendations: No recommendations were made for this observation.
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APPENDIX C



C-1. Introduction

The purpose of this Appendix is to summarize important aspects of the field
sampling effort at the SNOX process that may not be adeauateiy covered elsewhere. The
actual schedules and sample recoveries achieved in the field are described in sections 1
through 3 of this report. This Appendix provides further detail on the procedures used in
sampling, recovering, and storing samples from flue gas, solid, and liquid streams. This
information is intended to supplement that provided in the QAPP for this project.

C2. R  Materials P i

The sampling conducted at SNOX process required a variety of chemical reagents
and sampling materials, which were prepared or provided either by Batislle or by Battelle’s
subcontractors. All of the chemical reagents needed for flue gas sampling and sample
treatment were prepared by Battelle, and distributed to Chester Environmental sampling
personnel as needed. The purpose of this approach was t0 minimize sampling variance by
using reagents from a single source. The list of reagents inciuded acidified peroxide and
permanganate for the Multi-Metals trains, carbonate/bicarbonate solution for the anion trains
(Method 26A), 0.1 N H,SQ, for ammonia collection, 0.1 M NaOH for cyanide collection,
and acidified 2,4-dinitrophenylhydrazine (DNPH) for aldehyde coliection. These reagents
were made up on-site from high purity starting materials, including deionized water, or were
prepared from concentrated stock solutions brought from Battelle, when reagent stability
made that approach appropriate. All reagent solutions were made up fresh on the day of
sampling and distributed to Chester personnel.

Various rinse solutions were also brought to the site or made up by Battelle, for use
in recovering samples from the various trains. Those brought to the site were deionized
water, acetone, acetonitrile, and 50/50 methanol/methylene chloride. Rinse solutions made
up at the site were 0.1 N HNO, and 8 N HCl. These solutions were supplied to Chester

staff as needed.



Sampling maicerials were provided both by Battelle and by subcontractors. Materials
provided by Battelle were Summa polished sampling canisters for VOC’s, filters for all flue
gas sampling runs except the HEST, and cleaned XAD resin for all SVOC sampling by
Modified Method 5. The XAD was obtained and cleaned by Battelle, and was used to fill
sampling glassware of different designs for Battelle and Chester. The filters provided by
Battelle included 87 mm diameter for Battelle's ﬂ.ue gas sampling, 104 mm diameter for
Chester’s hot flue gas sampling, and 203 mm x 254 mm (8 in. x 10 in.) for Chester’s PSDS
sampling. All these filters were high purity quartz fiber. Filters used for SVOC sampling
were muffled and stored in muffled aluminum foil before use. Filters used for Multi-Metals
and particulate mass measurements were weighed under constant conditions before shipment
to the field. Battelle aiso supplied pre-cleaned containers for most of the flue gas and
solid/liquid samples.

Other sampling materials were supplied by subcontractors. Chester supplied pre-
cleaned VOST traps for use by both Chester and Battelle, and provided HEST carbon-
impregnated filters and associated quartz particulate pre-filters for both groups. Chester
provided cascade impactors and the necessary stage components for particle size
determinations at Locations 5a and 5b. Zande Labs provided pre-cleaned 40-ml vials for
headspace-free collection of liquid samples for VOC analysis.

C-3, Sample Preparation

The Battelle and Chester field sampling teams prepared their own respective
sampling trains using the reagents and materials described above. Within each of the Battelle
and Chester field teams, a single staff member was designated the Sample Recovery Leader.
That person, and only that person, directed and approved the preparation and recovery of
sampling trains. Each group used their own laboratory facilities on-site, as described below:

e Bartelle's field laboratory is a 40-foot air conditioned semi-trailer equipped with
a side entrance door and an electrically operated platform lift at the rear double
doors. The trailer accepts 100 A of 125 V/250 V AC power by hardwiring to a
transformer or switch box. This trailer served as the primary contact point for

C-2
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Battelle and Chester staff, and was used for meetings among project personnel
to review the previous day’s activities and plan for the current day. Such
meetings were especially necessary on the 6 sampling days, but were useful in
the setup and shutdown phases of the field effort.

e Two 28-foot rental trucks equipped with side entrances were used by Battelle
staff for preparation of flue gas sampling equipment and for recovery of some
samples. The two trucks were equipped with tables, storage areas, and a desk
for equipment setup, and sample recovery. One of these trucks was used as the
sample recovery area for aldehyde samples gnly. This arrangement minimized
contamination of aldehyde samples by acetone used in other activities.

e Chester Environmental’s field laboratory was a laboratory trailer approximately
15 feet long, and equipped with lights, air conditioning, storage, and work
areas. The laboratory trailer was used by Chester for preparation of sampling
equipment, cleanup, sample recovery, and sample documentation tasks.

The facilities described above were positioned close to one another near the
stack and the SNOX demonstration project at the SNOX process. That location was roughly
centrally located among the various flue gas and process sampling locations. In addition,
two commercial compressed gas tube trailers were positioned near the base of the Boiler
No. 2 stack. Those trailers were obtained by Chester, and supplied the N, and O, needed as
diluent gas in the plume dilution sampling at the stack.

Written procedures for reagent and train preparation were provided to field staff,
and were posted in the train preparation areas of the Field Facilities. Copies of those
documents, which included sample recovery as well as preparation procedures, are included
at the end of this Appendix. All sampling reagents and trains were prepared under the
direction of the Sample Recovery Leader. Every flue gas sampling train was accompanied

. by a chain-ofcustody form specific for that sample and sampling location, from the moment

the train was assembled. That custody form remained with the train throughout sampling,
and was returned to the field laboratory with the train once sampling was completed. That
same form was then used during sample recovery and documentation procedures.



€ 4. Sampling Methods

Table C-1 presents a summary of the chemicals measured, the type of samples in =
which each chemical was measured, and the sampling methods used for each.

The sampling methods used were detailed in the QAPP for this study. Brief
descriptions of the sampling methods are as follows:

USEPA Method 29 (Draft June, 1992) - Multiple Metals. Method 29 is designed
10 determine emissions of metals from stationary sources. In Method 29, flue gas is
withdrawn isokinetically from the source, with particulate emissions collected on a heated

L

quartz filter and gaseous emissions collected in a series of chilled impingers. The series of
impinger consists of two impingers containing a solution of dilute nitric acid and hydrogen
peroxide, and two impingers containing a solution of dilute potassium permanganate and
sulfuric acid.

A series of two glass cyclones preceded the pre-weighed quartz filter at the ESP
inlet to provide size cuts of > 10 um, 5-10 um, and < § um in the collected particulate
matter. These cyclones were located in the heated sampler box along with the particulate
filter. Thus the 10 um and 5 um cyclones replaced the single 10 um cyclone normally used -
in the Method 5 type train. The cyclone cut points were based on 2 computer program used
to design the cyclones. Insufficient time was available before the study to conduct
confirmatory tests of the cyclone cut points.

Method 29 sampling at the baghouse inlet was modified to include the use of a
flexible, heated, Teflon sample line connecting the probe to the heated cyclones and filter.
The flexible heated line, which aliowed the vertical sampling required at that location, was
made of 1/2 in. diameter, thick-walled, smooth bore Teflon tubing and contained a
temperature monitor. An empty impinger was used in the train for condensate drop-out.

A Method 26A - Particulate Matter, Hydrogen Chloride, Hydroger -
Fluoride. Sampling was conducted along the general procedures of EPA Method 26A,

with adaptations to the guidelines of California Air Resources Board (CARB) Method 421 in

the collection solution employed. Method 26A is designed to determine particulate matter,
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and hydrogen halides in the absence of other chloride-containing volatile species. It is
suitable for combustion sources where the primary source of chloride is the dissociation of
chlorinated organic compounds. In the present study this method was be used to determine
HF/HC] and their corresponding particulate anjons, as well as particulate SO, and PO,

A sample of flue gas is withdrawn isokinetically from the source, with particulate
emissions collected on a heated filter and gaseous emissions collected in a series of chilled
impingers containing a solution of sodium carbonate (1.8 mM) and sodium bicarbonate (1.7
mM). The method was used in this study in a single-point, nontraversing mode. The use of
carbonate/bicarbonate solution as the collecting medium for HC] and HF followed the
guidelines of CARB 421. The solution was prepared by a 1:1000 dilution of stock solution
in the field. The same solution was used for rinsing of the probe and filter holder after
sample collection. An empty impinger was used at the front of the chilled impinger train to
collect condensed water from the stream. The collected condensate was saved as a sampie
fraction for chemical analysis.

" USEPA Method 23 - Semivolatile Organic Compounds. Method 23 is designed to
determine specifically dioxins and furans. In this study, Method 23 was adapted, according
to Modified Method 5 guidelines, to measure polycyclic aromatic hydrocarbons (PAH).

Thus Mecthod 23 as referred to in this document is a modified method for measurement of
PAH and other SVOC.

In addition, whole air samples were collected from the Method 23 train in SUMMA
polished canisters, to determine volatiie organic compounds (VOC). Samples for VOC were
taken with both SUMMA canisters and VOST (volatile organics sampling train) for
comparison of the two methods.

Glass cyclones were used in the Method 23 train as described above for the Multi-
Metals train. At the ESP inlet the method employed a flexible heated Teflon sample line
connecting the probe to the heated filter. The flexible heated line, which allowed the vertical
sampling required at this location, was made of 1/2 in., thick-walled, Teflon tubing and
contained a temperature monitor.

C-7



Canister Method - YOC. The SUMMA samples were taken directly into evacuated
stainless steel canisters. The samples were taken from a tee in the Method 23 train between
the condenser and the XAD-2 cartridge for the Chester samples, and were taken from a tee
upstream of the integral condenser/XAD unit in the Battelle train. Each canister was .
equipped with 2 manual valve to maintain vacuum until sampling is initiated. A flow orifice
was sized and installed in the sampling line (Teflon) between the tee and the canister valve,
to provide a time integrated sample. The orifice was sized to allow the canister to fill over a
one-half hour period. The Chester tee fitting was designed so that water condensing in the
main air flow to the XAD-2 cartridge was separated by gravity from the small air flow
(approximately 200 cm®/min) flowing to the canister. This arrangement prevented water
from clogging the flow orifice in the canister line. In the Battelle train, a glass midget
impinger containing hydrogen peroxide solution was placed in an ice bath, and served to
condense out moisture and remove SO, in the flow line upstream of the orifice. Each
canister connection had a compound pressure/vacuum gauge attached. This gauge was used
to measure the initial canister vacuum, monitor canister pressure during sampling, and record
the final canister pressure after sampling. Three canister simples were taken (approximately
simultaneously with three VOST samples) on each organic sampling day.

YOST. VOST samples for volatile organic analysis were taken with a Graseby-
Nutech 280 Volatile Organics Sampling Train (VOST), or equivalent. Sampling was
conducted consistent with the procedures of SW-846 Method 0030 which provides for the
collection of volatile organic compounds by adsorption onto Tenax and Tenax/charcoal
sorbents, and with the guidelines stated in the VOST manual (Graseby-Nutech, Durham,
NC). The standard VOST consists of a glass-lined probe followed by an isolation valve, a
water-cooled glass condenser, a sorbent cartridge containing Tenax (1.6 g), an empty
impinger for condensate removal, a second water-cooled glass condenser, a second sorbent
cartridge containing Tenax and petroleum-based charcoal (3:1 by volume; approximately 1 g
of each), a silica gel drying tube, a calibrated rotameter, a sampling pump, and 2 dry gas
meter. The gas pressure during sampling and for leak-checking was monitored by pressure
gauges which are in line and downstream of the silica gel drying tube. In this study, the
Tenax/charcoal sorbent traps were augmented with a combination of modern carbon-based

C-8
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sorbent materials (Carbosieve, Supelco, Inc.). This approach enhanced collection and
recovery of a variety of volatile organics from the flue gas streams.

Each VOST run consisted of three samples, each of which comprised a pair of traps
in the VOST system. The three sampies were taken over periods of 5, 10, and 30 minutes,
at a flow rate of 0.5 L/min. Each VOST sampie was run during the same time period as the
SUMMA canister samples collected from the Method 23 train.

Impinger Sampling. Sampling for gaseous aldehydes, cyanide, and ammonia was
conducted using a series of impingers downstream of a Method 26A type train operating at a
single point (i.e., nontraversing) in the flue gas flow. The front half of the train consisted of
a glass nozzie, glass heated probe, and a heated quartz fiber filter. The back half of the train
was a separate set of impingers prepared for each of the analytes listed above, and changed
out sequentially over the course of each sampling day at intervals corresponding to the
appropriate sampling times.

The aldehyde samples were taken after the general provisions of EPA Methods 0011
and TO-5 and APHA Method 122 (Aldehydes in Ambient Air and Source Emissions). The
sample were collected nonisokinetically, and the filter was not analyzed for aldehydes. The
first impinger was an empty condensate collector, and the next two impingers contained an
acidic 2,4-dinitrophenylhydrazine (DNPH) solution in which aldehydes in the sample are
converted to form stable DNPH derivatives. These were followed by a silica gel impinger
and a pump and metering box. The aldehyde samples were run for 1 hour at a flow rate of
1.0 L/min.

The sampling train used for ammonia and cyanide contained a filter to collect
material for radionuclide and residual carbon analysis. Sampling was isokinetic at a single
point. The cyanide samples were taken after the general provisions of APHA Method 808
(Determination of Cyanide in Air) with an impinger train, as those described above, but
containing a dilute sodium hydroxide solution to collect gaseous cyanide and retain it in ionic
form. The sampling time was about 1 hour.

The ammonia sample was also taken with an impinger train after the provisions of
APHA Method 401. The train was similar to those described above, but contained a dilute
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sulfuric acid sojution. Ammonia in the sample gas is conver.ed and retained in the impinger
solution as ammonium sulfate. The sampling time was about one-half hour,

The need for analysis of the filter in Method 26A for F and CI dictated a large
sample flow for that method. Replacing impingers for HF and HC] with those for ammonia,
and cyanide readily adapted Method 26A to sampling those constituents as well, but required
use of standard glassware and reagent volumes. Consequently, sampling for gaseous
ammonia and cyanide employed full-size Method 5 glassware, with sample flow rates of 10-
15 L/min. A single particulate filter was used throughout the sampling of ammonia and
cyanide in sequence, to maximize the particulate sample collected for radionuclide and
residual carbon analysis.

HEST. The Hazardous Element Sampling Train (HEST) was used to determine
volatile elements at the flue gas sampling locations. The HEST sampler consists of a filter
pack with a stainless steel support screen, and three 47-mm filters. The air flow entering the
HEST sampler first encountered a quartz filter for particle collection, followed by two
charcoal impregnated filters for collection of volatile elements (arsenic, mercury, selenium).
The first impregnated filter is for collection of the volatile elemeats, and the second allows
checking for breakthrough. Because only volatile elements are of interest, the HEST was
used for nonisokinetic, single point sampling.

Particle Size Determnination. Giass cyclones were used to classify and collect
particles by size at Location 18, the baghouse inlet. Pilot Model Mark III cascade impactors

were used to determine particle size distribytions in sampling at the baghouse inlet and
outlet. The impactors had an inlet, seven impactor stages, and a back-up filter. The
impactor performs acrodynamic sizing by routing the sample through a series of bends of
increasing sharpness and jets of diminishing diameter. As the gas passes through the
impactor jets, aerosol particles, which due to inertia cannot follow the gas flow stream, land
on glass fiber filters attached to back-up plates. The smaller particles remain in the gas
stream, continuing on to the next stage. With each successive stage, the mean diameter of
the particies decreases down to the final back-up filter, which screens out all remaining
particulate. The actual aerodynamic cut size per stage depends on the velocities of the gas
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through the impactor. All impaction substrates and the backup filter were of Reeve-Angel
934 AH glass fiber mats. This material is reported to have very low characteristics for
absorption of SO,/SO,.

A summary of the testing methodology follows:

1. Isokinetic sampling rates, nozzle size and sampling times were calculated based
on preliminary velocity, temperature and moisture characteristics.

2. The units were assembled and sealed in a clean area, transported to the sampling
location, attached to the sampling probe and train, and tested for leakage at
15 in. Hg vacuum.

3. The sampling head was then pointed downstream for a minimum of 10 minutes,
to allow the assembly to warm to stack temperature. The assembly was then
turned 180 degrees to begin sampling. The sampling consisted of a single point
sample, collected isokinetically at a point of average flue velocity.

4. After the sample was collected, the sampling head was removed from the stack,
disconnected from the sampling probe, sealed and transported 1o a clean area for
disassembly and sampie recovery. Collection plate filters were removed stage
by stage using tweezers and placed in separate, labelled petri dishes. The jet
stages were examined and any blocked jets cleaned.

3. The petri dishes were sealed for transport to Chester’s laboratory for gravimetric
determinations. The sampling head was then reassembled for the next test.

C-5. Sample Storage and Recovery Procedures

Flue gas sampling trains were returned to the field laboratories after sampling for
sample recovery by the Sample Recovery Leader. Sample recovery areas were off-limits to
all but those staff involved in the actual preparation, recovery, and documentation of
samples. Sample recovery was generally done after the completion of all sampling for the
day, and after sampling staff had left the site. This further minimized interference in the
sample recovery process. Sample recovery procedures were set out in single-sheet protocol
forms, that detailed the train preparation and sample recovery steps for each train. These
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forms were distributey to sampling staff and were posted at each sample recovery area in the
field laboratories.

Samples recovered typically involved several portions or fractions of various types,
or intended for various purposes. Samples were preserved and stored under conditions
appropriate for the sample type. Table C-2 summarizes the preservation and storage
conditions for various samples. Sample preservation consisted of adjustment of pH for liquid
or impinger samples. Most samples were refrigerated in the Battelle field facility (4 C), or
were stored at room temperature in shipping boxes ready for transfer to the analytical
laboratory. The Modified Method § (Method 23) particulate filters were stored on dry ice in
the field to maintain the -78 C temperature indicated.

Although as Table C-2 indicates holding times for the coliected samples were quite
long, in practice some samples were returned to the analytical laboratories immediately after
collection by daily express shipment from the plant site. Those samples included liquid
samples for anions, VOC, and SVOC, Summa canisters, VOST cartridges, and (when space
was availabie) impinger sﬁmples from flue gas trains. Other samples were returned to
Battelle with the field facilities at the end of the study. Chain-of-custody forms accompanied
all samples at all times during storage on-site at Niles, and during shipment. A Battelle staff
member was designated to serve as Chain-of-Custody officer at Battelle for samples sent
back or brought back from the field study. That staff member had complete control over
access to samples at Battelle, and distributed samples to the appropriate analytical staff only
after cross-checking of chain-of-custody forms.

C-6. Sampling QA/QC

Quality assurance activities in field sampling included collecting samples of all
reagent and rinse solutions, including deionized water, for use as reagent blanks. Method
blanks were also collected, by preparing a complete sampling train, exposing it to the normal
handling and transport procedures used before and after sampling, and recovering the train
without sampling of flue gas. This procedure exposes the train to potential sources of
background contamination as in normal sampling. In addition, specific QC procedures
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TABLE C-2. PRESERVATION AND STORAGE REQUIREMENTS

Preservation
Analysu™ Requirements
Bulk Solid Sampies Elements, F-C-P one Room Temperature 30 days
VOC one Room Tempersture 30 dayn
U/P, RAD one Room Temperature 30 days
'Liquid Samples Dissolved truce clements [HNO, to pH <2 Room Teimpersture 30 days
Total trace cloments HNO, to pH <2 Room Tempersture 30 days
Anions None 4*C 14 days'*®
vOoC [No beadspace 4°C 14 dayr™
vOC None 4°C 14 days™*
CN NaOH o pH >12 4°C 14 days
NH, H,S0, to pH <2 4°C 14 days
Method 29 Train
Impinger Solutions [Trace Elemonts HNO, to pH <2 4*C 30 days
Particulate Filer Trace Elements None Room Temperature 30 daya
Meathod 23 Train
XAD-2 Resiny VOC Nonc 4°C 28 days
Pasticulste Filter SVOoC None -18°C 28 days
[Summa Canister voc None Room Temperture 2 days*?
Aldchyde Impinger Train |Aldchydes None 4°C 28 days
BHEST Sampies |Hg, As, Se ]None 4°C © months
Ammonia Train Impinger |Ammonia None 4*C 14 days
ISolutimu. Liquids
i CN None 4°C 28 days
[HF, HCI None %°C 28 days
Method 26A Train Fiker |SO, PO=, F, CI
VOC 14 days
e S —

(a) F-C-P = Fluoride, Chloride, Phosphate
SVOC = Semi-volatile Organics
VOC = Vplatile Organics
RAD = Radionuclides
UP = Ulimate/proximate coal anslyses.
C = Carbon.

CN = Cyanide.
NH, = Ammonia.

(o) Extracted within 14 days, analysis within 40 days of extraction.
(c} Samples were returned 1o Battelle within 24 hours after collection in the field.

(4) Liquid samples were analyzed as soon as possible for phosphate to minimize degradation of this analyte in these samples.
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specific to each of the sampling methods were used. Those specific procedures are described
briefly below:

QC Checks for Velocity/Volumetric Flowrate Deiermination. Prior to flue gas
sampling, volumetric gas flow rate data were collected at the flue gas sampling locations,
using the procedures specified in EPA Method 2. Quality control procedures were as
follows:

*  Visually inspect the S-type pitot tube or standard pitot tube before
and after sampling.

¢ Leak-check both legs of the pitot tube before and after sampling.

®  Check the number and location of the sampling traverse points
before taking measurcments.

¢ (Clean and check inlet tubes periodically and clear ash from impact
side of pitot tube as necessary.

Quality Control Procedures for Mojsture Determination. The moisture content of
the gas streams was determined using the technique specified in EPA Method 4. However,
the actual moisture sampling was conducted as part of Methods 23, Method 5, and Method
29 sampling procedures at the flue gas locations. The following internal QC checks were
performed as part of the moisture determinations:

¢ The volume of impinger contents was measured by weighing to the
nearest gram before and after sampling.

* The sampling train (including impingers) was leak-checked before
and after each run.

¢ Jce was maintained in the ice bath throughout each run,

e The volume of water in the collection bottie, into which water from the first
impinger was periodically drained, was measured by weighing to the nearest
gram.

C-14
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Quality Control Procedures for Flue Gas Sampling Methods. The following

pretest QC checks were conducted for all flue gas sampling methods:

*  All sampling equipment was thoroughly checked to ensure clean
and operable components,

¢ Equipment was inspected for possible damage from shipment.

¢ The oil manometer or Magnehelic gauge used to measure pressure
across the pitot tube was levelied and zeroed.

® The pitot tubes and connecting tubing were leak checked

¢ The temperature measurement system was visually checked for
damage and operability by measuring the ambient temperature prior
to each traverse.

In addition to the general QC procedures listed above, QC procedures specific to
each sampling method were aiso incorporated into the sampling scheme. These method-
specific procedures are discussed below.

Quality Control Procedures for Method 29. EPA Method 29 was used to sample

for vapor phase and particulate elements. The following quality control procedures were
followed:

Pri s  All Testi

¢ The trains were assembled in an environment free from
uncontrolied dust.

® Each sampling train was visually inspected for proper assembly.

¢  All cleaned glassware was kept closed with tightly closed ground
glass caps or Teflon tape.

e All filters were stored in a precleaned glass petri dish sealed with
Teflon tape.

*  Pretest calculations were performed to determine the proper
sampling nozzle size.
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Pri Testing Each I

¢ The number and location of the sampling points were checked
before taking measurements.

s The sampling nozzle was visually inspected.

* [Each leg of the pitot tube was leak-checked.

* The entire sampling train was leak-checked.

During Testing Each [

* The roll and pitch axis of the pitot and the sampling nozzle were properly
maintained.

® The train was leak-checked before and after a run, if the train was
opened for any reason, and if a filter change took place.

* . Additional leak-checks were conducted if a leak exceeded 4 percent
of the sampling rate, and efforts were made to improve the leak

. tightness of the train.

¢ The filter was maintained at the proper temperature.

® Jce was kept in the ice bath at all times.

*  Proper readings of the dry gas meter, delta P and delta H,
temperature, and pump vacuum were made during sampling at each
traverse point. Copies of the field operator data sheets are shown
in Appendix D.

¢ Isokinetic sampling was maintained within about 15 percent.

e  Sample train and field blanks were collected for analysis and
maintained at approximately 4°C.

After Testing Each Day

® The finai meter reading was recorded.

* Completeness of the data sheet was checked.

s A final leak-check of the sampling train was done at the maximum
vacuum observed during the test.

» Each leg of pitot tubes was Jeak-checked.
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e Recovered train following prescribed procedures.

e The Method 23 trains were assembled in an environment free from

uncontrolled dust.
¢ Each sampling train was visually inspected for proper assembly.
¢ All quartz filters to be used were muffled and cleaned XAD was prepared.
*  Openings of all cieaned glassware and prepared sorbent traps were
closed with ground glass caps or precleaned foil until train
assembly.
e All filters were stored in a precleaned glass petri dish sealed with
Teflon tape, and enclosed in aluminum foil.
e Pretest caiculations were done to determine the proper sampling nozzle size.

Pri Testine Each [

¢ The number and location of the sampling points were checked
before taking measurements.

* The sampling nozzle was visually inspected.

¢  Each leg of the pitot tube was leak-checked.

¢ The entire sampling train was leak-checked.

* The Summa canisters were checked for proper vacuum.

During Testing Each I
e The roll and pitch axis of the pitot and the sampling nozzle were properly
maintained.
¢ The train was leak-checked before and after the run, if the train
was opened, and if a filter change took place.
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e  Additional leak-checks were conducted if the leak exceeded 4
percent of the sampling rate, and steps were taken to improve the
leak tightness of the train.

¢ The filter and sorbent trap were maintained at the proper
temperatures.

® Jce was kept in the ice bath at all times.

* Proper readings of the dry gas meter, delta P and delta H,
temperature, and pump vacuum were made during sampling at each
traverse point. Copies of the field data sheets are included in
Appendix D.

* Isokinetic sampling was maintained within 15 percent.

e Sample train and field blanks were collected for PAH and

dioxin/furan.

® Canister pressure was monitored by means of a pressure gauge throughout
filling of the canister.

After Testing Each Day

¢ Final meter reading was recorded.

* Completeness of data sheet was checked.

* Final leak-check of sampling train at maximum vacuum during test
was done,

¢ Final canister pressure was recorded, and the canister tightly closed.

o Each leg of pitot tubes was leak-checked.

* The probe rinses and remaining train were recovered following
prescribed procedures.

¢ Nozzle and cap were reattached for next day and the train was
stored in a dry, safe place.

res for Method 26A (Impinge ampli ethods

i ia). Impinger-based sampling procedures were
used for sampling aldehydes and inorganic compounds. These methods were conducted at
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single points in the flue gas stream, isokinetically except for the aldehyde sampling. The
following general quality control procedures applicablie to all these methods were followed:

- g ¢ All Testi
» The trains were assembled in an envirenment free from

uncontrolled dust.
* Each sampling train was visually inspected for proper assembly.

Pri Testing Each I
* Fresh impinger and rinse solutions were prepared.
¢ The sampling nozzle was visually inspected.
¢ The entire sampling train was leak-checked.

During Testing Each D

¢  The filter was maintained at the proper temperature.

® Jce was maintained in the ice bath at all times,

¢ Proper readings of the dry gas meter, delta P and delta H,
temperature, and pump vacuum during sampling at each traverse
point were made. Sampling data sheets for these methods are
included in Appendix D.

® Sample train and field blanks were collected for analysis.

After Testing Each Day

* Final readings were recorded.

¢ Completeness of data sheet was checked.

¢  Final leak-check of sampling train at maximum vacuum during test
was done,

¢ Impinger solutions and rinses were recovered according to prescribed
procedures.
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Quality Control Procedures for VOST. Sampling for volatile organics was
conducted using a Volatile Organic Sampling Train (VOST). The following are key quality
control procedures followed in the field: =

Pii E ¢ AlL Testi
®  VOST glassware was cleaned and assembled.
® The entire unit was assembled, visually inspected, leak tested, and its operation

{

was checked.
* All VOST traps were cleaned, sealed, and labelied.

Pri Testing Each T

®  VOST sorbent traps were kept sealed and stored in a refrigerator at 4°C.

¢ ° The VOST unit was assembled, minimizing the amount of time that the sorbent
trap was open to air.

¢ A visual inspection was made and a leak test was made.

Durine Testi
* Flow rate was monitored. 1
®  QOperation of probe heater was monitored.

* Flow of ice water to condenser was maintained.

¢ Sampling time was watched closely, so the sampling interval was not overrun.

After Testing

¢ Final leak-check was performed.

e Sorbent traps were sealed immediately upon disassembly of the unit, and stored
at 4°C until shipment for analysis.

¢ The VOST was prepared for its next use,

1AW

Ouality Control Procedures for HEST Sampler. Volatile elements in flue gas
were determined by means of a HEST sampler, that used carbon impregnated (CI) filters for

collection of the metals. Field QC procedures for the HEST were as follows:
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Pri A1l Testi

* Lab ID numbers were recorded on the petri dishes in which the quartz and
carbon impregnated (CI) filters are supplied.

® A clean table area for loading of the HEST filters was prepared.

PG Testing Fach D

* The positions of the one quartz and two CI filters in series were recorded as
they were loaded, and recorded on the sample data sheet with the corresponding
lab ID numbers.

¢ Both sides of each filter were examined to assure the proper side faced the air
flow.

e Teflon-coated tweezers were used in loading the filters.

* The HEST filter assembly was visually inspected during and after assembly.

* Both ends of_ the assembly were sealed, and the entire assembly was then sealed
in a clean plastic bag.

During Test

® The system was leak tested after attachment of the HEST assembly to the probe.

* Condensate was not allowed to backwash into the HEST assembly.

*  When inserting the HEST into the duct, care was taken to avoid scraping the
head on the port.

* A proper seal was confirmed between the probe and port.

* Flow rate, sample time, and normal Method 5 sampling parameters were
recorded.

After Testing

*  When the assembly was removed from the duct, care was taken to avoid
scraping the head on the port.

e Final leak test was performed.

* The HEST was kept vertical while the system was disassembled.
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The HEST was sealed, allowed to cool, and the entire assembly was then sealed
into a plastic bag.

Filters were kept flat with deposit side up while disassembling the HEST.
Filters were placed flat with deposit side up in labelled petri dishes.

Petri dishes were stored flat. .

Probe and filter chamber were rinsed with acetone and 0.1N HNO,, and
combined washes in a labelled sample jar.

Quality Control Procedures for Particle Size Distributions. At designated

sampling locations, particle size distributions in flue gas were determined by cyclone or
impactor sampling. The cyclones were incorporated in the Method 29 and Method 23 trains
covered above, and used at Location 4. The following are QC procedures applicable to
impactor sampling, which was conducted at Locations 5a and Sb.

- Start of Al Test

All impactor stage filters were preweighed.

The impactors were assembied in an environment free from

uncontrolled dust.

Each unit was visually inspected for proper assembly.

Labelled petri dishes were prepared for storage of impactor after sampling.
Pretest calculations were performed to determine the proper

sampling nozzle size.

Prior o Testing Each I

The sampling nozzle was visually inspected.
The entire sampling train was leak-checked.

During Testing Each T

The impactor was allowed to warm to flue gas temperature before
sampling.
Isokinetic sampling was maintained within 10 percent.
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After Testing Each Day

* Final leak-check of unit was done at maximum vacuum during test.

e Impactor was recovered following prescribed procedures.

¢ The impactor head was removed from the sampling probe, and sealed for
transport to a clean disassembly area.

¢ Impactor filters were placed in pre-labelled dishes, and the impactor was cleaned

for the next run.

Quality Control Procedures for Process Sample Collection. The process sampling
quality control included the following procedures:

* The sampling equipment was cleaned and proper sample containers were used.

*  Proper scheduling of sampling times was based on consultation with Niles staff.

¢ Immediate labelling of all samples was done at the time of collection.

*  Observations were recorded on preformatted data sheets.

* Log-in and chain-of-custody procedures began as soon as samples were returned
to the field laboratory.
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FIELD SAMFLING DATA SHEETS

In this Appendix, copies are provided of the original field sampling data sheets from
the SNOX field study. These sheets show the data recorded by the Battelle and Chester staff
in conducting the flue gas measurements. The data sheets are organized in the following
order:

D-1:  Modified Method 5
D-2:  Multi-Metals

D-3:  Anions Train

D-4: Ammonia Train
D-§5:  Cyanide Train
D-6:  Aldehyde Train
D-7:  VOST Train

D-8:  HEST Samples
D-9:  Cascade Impactors

D-10: Calculations of Flue Gas Sampling Parameters and
Particulate Matter Concentration

Within each of these sections, the data sheets are presented in order by site and date.

For example, in Section D-1, data sheets from sites 18, 19, 20, and 21 on July 18 are
provided, followed by those from sites 18, 19, 20, and 21 on July 21.
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'NOMOGRAPH DATA
rnt Nibat Oclsr SNOX rreceda
DATE _’!&&;.LZ 1273
SANPLING LOCATION M@.‘a&_

N=18=-MMé~ 923

CAL!BRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. Hy) ahy | S
110
AVERAGE METER TEMPERATURE (AMBIENT + 20°F),°F . Tag. | S92
PERCENT MOISTURE IN GAS STREAN BY VOLUME Bye n
BAROMETRIC PRESSURE AT METER, in. Hg o, |20/

STAYTIC PRESSURE IN STACK, in. Hg

(Po0.073 1 STACK GAUGE PRESSURE in in. Hy0) Py
P
RAT30 OF STATIC PRESSURE TO METER PRESSURE e, | LO
AVERAGE STACK TEMPERATURE, °F Tsm Je2
AVERAGE VELOCITY HEAD, in. Hy0 By | 005
MAXIMUS VELOCITY HEAD, in. H,0 brgm. | 2.9¢
C FACTOR .90
CALCULATED NOZZLE DIAMETER, in. 0,240
ACTUAL NOZZLE DIAMETER, in. o,.347
REFERENCE ap. n. Hy0 o, P
EPA (Dur) 34
12
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